Abstract: Trichogenic tumors are very rare in genital skin and often cause diagnostic problems because they are mitotically active and they share some histologic features with basal cell carcinomas (BCCs). We present the clinical and histologic features of 16 vulvar trichogenic tumors (6 plaque-like, 10 nodular; average age, 65 years) in comparison with 16 BCCs (11 plaque-like, 5 nodular; average age, 78 years). All trichogenic tumors, except 1 case with HSV infection, were nonulcerated tumors. Superficial plaque-like trichogenic tumors featured basal keratinocyte proliferations with peripheral nuclear palisading but no clefting at the epithelial-stromal interface. Nodular trichogenic tumors consisted of solid lobules of squamous cells and anastomosing cords and reticulations of follicular germinative cells with mitoses and apoptosis. Large pink cells with trichohyaline granules and melanocytes resembling the inner hair sheath, and clear cells resembling the outer root sheath were common. Most cysts were keratinized, but some fluid-filled cysts showed apocrine and sebaceous differentiation. The well-defined mesenchymal component of trichogenic tumors was pale and mucinous, and contained fibrocytes and fibrillary collagen bundles. All BCCs showed surface ulcerations and clefting at the stromal-epithelial interface. BCCs showed no trichogenic differentiation and lacked an organized mesenchymal tumor component. The tumor stroma of BCCs was paucicellular, mucinous, or granulation tissue-like with an inflammatory infiltrate. T richogenic tumors are rare benign adnexal neoplasms known under various names such as trichoepithelioma, trichoblastomas, trichodiscomas, trichomyxomas, and trichofibromas.
T richogenic tumors are rare benign adnexal neoplasms known under various names such as trichoepithelioma, trichoblastomas, trichodiscomas, trichomyxomas, and trichofibromas. [12] [13] [14] The clinical presentation of trichogenic tumors includes superficial plaques, papules, and nodules. Adnexal tumors arising from the infundibulum show epidermal differentiation with keratinized cysts and trichogenic keratinization, whereas those arising from the isthmus or bulb region show differentiation along outer or inner root sheath and germ cells. Ackerman et al suggested the term trichoblastoma for all neoplasms that are constituted of follicular germinative cells, independent of the histologic differentiation. 1 An unusual location for benign trichogenic tumors is genital skin, with just two reports of vulvar trichofibroma and trichoepithelioma in younger women. 5, 10 Trichogenic tumors can cause diagnostic problems because they are mitotically active tumors that share some histologic features with basal cell carcinomas (BCCs). BCCs occur typically in UV-light-exposed skin, but they have been described in genital skin of elderly patients as ulcerated, locally aggressive, and potentially metastasizing carcinomas. 4, 8, 9, 11, 15, [17] [18] [19] 21 Although usually not ulcerated, secondary ulcerations due to superinfections in trichogenic tumors may lead to an overdiagnosis of BCC. Recognition of the entire histologic spectrum of vulvar trichogenic tumors is important for a correct diagnosis, as trichogenic tumor have no local aggressive growth potential and do not need a wide local excision, inguinal lymphadenectomies and/or radiation therapy. 8, 22, 23 
MATERIALS AND METHODS
Archival tissues of 16 vulvar trichogenic tumor and 16 vulvar BCC were evaluated on hematoxylin and eosin-stained sections and in selected cases immunohistochemically with antibodies (Ab) to low molecular weight keratins and individual cytokeratins 6, 15, 14, and 17 (DAKO Corp, Carpinteria, CA) and herpes simplex virus (BioGenex, San Ramon, CA). Six patients (age range, 39-84 years; average age, 63 years) presented with plaque-like trichogenic tumor between 0.7 cm and 2.5 cm in maximal diameter in the labium majus. Nine patients had a nodular trichogenic tumor between 0.4 cm and 2.0 cm (age range, 71-87 years; average age, 67 years) in the labium majus (7) and perineum (1) . A 72-year-old patient presented with a 10-cm nodular trichogenic tumor in the right labium majus, which had slowly grown for more than 10 years. Sixteen patients (age range, 63-93 years; average age, 78 years) with BCC presented with ulcerated plaque-like (11) or nodular (5) tumors, which were located in the labium majus (13), mons pubis (2), and perineum (1) and measured between 0.4 cm and 2.2 cm. None of 16 BCC invaded subcutaneous tissues, recurred, or metastasized.
RESULTS

Plaque-like (Superficial) Vulvar Trichogenic Tumor
The typical clinical presentation was a well-circumscribed, skin-colored plaque without ulceration but with a slightly irregular skin texture and prominent follicular ostia. The HSV-superinfected trichogenic tumor showed massive edema with erythema and focal ulceration (Fig. 1a) . Histologically, plaque-like trichogenic tumors showed multifocal proliferations of basal keratinocytes with scant cytoplasm in random array with normal maturation of the overlying epidermis (Fig.  1b, c) . Trichogenic differentiation included keratinized cysts, large pink cells with trichohyaline granules resembling the inner hair sheath, melanocytes, and melanin granules (Fig. 1d ).
Focal peripheral nuclear palisading and occasional mitoses were observed, but clefting at the epithelial-stromal interface was absent. The mesenchymal component was scant, but formed by fibrocytes, mucin, and delicate fibrillary bundles of collagen typically for perifollicular adventitia. The HSVsuperinfected trichogenic tumor showed sharply delineated ulcerations atop the basal keratinocyte proliferation with peripheral nuclear palisading (Fig. 1e, f) . However, clefting was absent and the necrotic surface contained numerous virus-associated multinucleated giant cells, which reacted with antibody to HSV (Fig. 1f) .
Small Nodular Vulvar Trichogenic Tumor
The well-circumscribed, solid, biphasic epithelial and mesenchymal proliferations showed a wider histologic range. Three of nine trichogenic tumors with epidermal differentiation including keratinized cysts were surrounded by dense fibrous stroma and corresponded to the descriptions of a trichofolliculoma (Fig. 1g, h ). The epithelial component of the remaining trichogenic tumor was characterized by the coexistence of solid nodular squamous proliferations and a reticulated growth pattern (Fig. 2a) in the form of small and large lobules of follicular germs with anastomosing cords and reticulations of germinative cells. Focal clear cell differentiation was reminiscent of outer root sheath differentiation (Fig. 2b) . The cystic and ductal structures showed apocrine differentiation (Fig. 2a, c) . The luminal cells reacted with antibody to low molecular weight keratin (Fig. 2 days) . Foreign body reactions around ruptured keratinized cysts were identified (Fig. 2e) . The stromal component was pale, well delineated, and loosely cellular with fibrillary collagen bundles (Fig. 2f-h ).
Giant Nodular Vulvar Trichogenic Tumor
The well-circumscribed multinodular trichogenic tumor was located in the dermis and subcutaneous tissue and was characterized by a strikingly cystic component in the basal aspects (Fig. 3a) . The lobules revealed a biphasic proliferation with well-developed epithelial and mesenchymal components (Fig. 3b) . Follicular germinative cells formed cord-like reticulations with abortive hair follicles and bulbs with focal peripheral nuclear palisading (Fig. 3c) . The immunohistochemical profile was typical for trichogenic tumor with CK6, CK14, CK15, and CK17 positivity (Fig. 3c) . Mitoses, karyorrhexis, apoptoses, and discrete foci of necrosis resembling those of the outer root sheath during early catagen were identified (Fig.  3d) . Smaller cysts throughout the trichogenic tumor were keratinized (Fig. 3c) , but the larger fluid-filled cysts showed apocrine and sebaceous differentiation (Fig. 3e, f) . The stroma was ample and rich in fibrocytes, fibrillary collagen bundles, and mucin. No inflammatory infiltrates were identified.
Vulvar Basal Cell Carcinoma
All vulvar BCCs were ulcerated tumors. The epithelial proliferations were composed exclusively of small blue cells with no or scant trichogenic differentiation. There were clefting and retraction artifacts at the mesenchymal-epithelial interface along with inflammatory infiltrates (Fig. 3g) . The larger nodular BCC revealed mucin-filled cysts without trichogenic, apocrine or sebaceous differentiation, or keratinization. The adjacent stroma was mucinous, acellular without collagen fibrils, or resembled granulation tissue with an inflammatory infiltrate (Fig. 3g, h) .
DISCUSSION
We present a detailed histologic description of benign vulvar trichogenic tumors, which in our experience are easily overdiagnosed as BCC. Trichogenic tumors are typically nonulcerated plaques or nodules without aggressive local growth behavior or metastatic potential. A benign trichogenic tumor therefore does not need a wide excision or mutilating vulvectomy, or even lymphadenectomies and radiation therapy, which may result in treatment-related deaths.
6,21 Even BCCs do not need such aggressive therapy. Reports on benign vulvar trichogenic tumors are rare and vastly outnumbered by descriptions of BCC. Some of these reports date back to the 1970s and 1980s, 4, 15, 19, [21] [22] [23] and some show no histology, 3, 20 which makes it difficult to assess this body of literature. These descriptions comprise a heterogeneous group of young and old patients and may well have included benign trichogenic tumors. The etiology of vulvar trichogenic tumors and BCC is unknown, but advancing age and local trauma have been cited as risk factors for vulvar BCC. Trichogenic tumors have been described as ''hair germ tumors'' in which hair follicle development may be partly or completely recapitulated. [12] [13] [14] Characteristically, trichogenic tumors show an inductive relationship between epithelial and mesenchymal components. Depending on the size of the neoplasm and the amount of ''stromal induction,'' the mesenchymal or epithelial element may be predominating, hence the description of trichogenic tumors as trichofibroma and trichoepithelioma. 5, 10 Vulvar trichogenic tumors are best divided according to their clinical presentation into plaquelike, small nodular, and large nodular (giant) trichogenic tumor. Superficial trichogenic tumors consist mostly of basal keratinocyte proliferations with only a scant mesenchymal component. Nodular trichogenic tumors show a wide range of trichogenic differentiation along inner and outer sheath, and they may show pigmentation. 2 Mitoses in trichogenic tumors range in numbers from typically few to many but never indicate malignancy. Discrete foci of karyorrhexis and apoptoses/necrosis resembling those of the outer root sheath during early catagen are not to be confused with malignant changes.
1 Apocrine and sebaceous differentiation was typical for larger nodular trichogenic tumor and is in line with the derivation of these tumors from the infundibulo-sebaceousapocrine unit of the hair follicle. The ample well-developed mucinous mesenchymal component of nodular trichogenic tumors consisted of fibrillary collagen bundles and fibrocytes similar to perifollicular adventitia.
Trichogenic tumors share several histologic features with BCC, since both tumors arise from infundibular stem cells. Especially the superficial plaque-like trichogenic tumors feature lobules of basal keratinocyte proliferations with peripheral nuclear palisading reminiscent of a superficial BCC. However, as a rule, trichogenic tumors lack epidermal surface ulcerations and the clefting at the epithelial-stromal interface. A diagnosis of BCC in young women with nonulcerated plaque-like tumors of the vulva should be carefully reconsidered. However, ulcerations in trichogenic tumors occur in special situations. Superinfections with HSV but also Candida may produce ulcerations, edema, and inflammation, which then obscure the bland clinical and histologic nature of trichogenic tumors. A careful search for Candida and viral cell changes is necessary for a correct diagnosis. The neoplastic cells in trichogenic tumors are without atypia and inflammatory infiltrates, and they form aggregations with smooth borders, whereas tumor lobules in BCC are often more ragged and infiltrative in nature and surrounded by inflammatory cells. Follicular differentiation was absent in our series of vulvar BCCs. Cystic BCCs revealed an ''adenoid-cystic'' growth pattern, and the cysts were filled with mucin. 16 The stroma of BCC was either acellular and purely mucinous, or granulation tissue-like with an inflammatory infiltrate. 7 In summary, vulvar trichogenic tumors are biphasic epithelial and mesenchymal tumors that present clinically as nonulcerated plaques or nodules in young but also elderly women. The epithelial component of trichogenic tumors shows a range of trichogenic differentiation including apocrine and sebaceous differentiation. The mesenchymal component is composed of fibrocytes and delicate fibrillary collagen bundles. The lack of ulceration and stroma-epithelial clefting artefacts separates trichogenic tumors from BCCs. Caution is advised that trichogenic tumors occur in younger women, and when superinfected with HSV, they may be ulcerated.
